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I. INTRODUCTION

In the past few years, the lack of success of older statistical model
led to new models that rely more on phenomenological observations. One of
the most successful models is the two-temperature model of Wayland and
Bowen [l1}. The analytic form of this model allows easy extension of the
predictions to cosmic ray energies.

We will give a brief outline of the two-temperature model in Section II.
In Section III, we consider the application of the model. The parameters
for the ui, Ki, p and S spectra are given., Copies of the programs can be

obtained from the author.

II. THE TWO-TEMPERATURE MODEL

The main assumption of the two-temperature model is that there are two
characteristic temperatures associated with each type of particle produced;
one is associated with the transverse momentum distribution (TO), the other
with the longitudinal momentum distribution (T). The temperature To (a constant)
describes the natural "thermal" motion of a hot interaction region. Thus, the
transverse temperature will give a transverse momentum distribution
that is independent of the incident energy. This will be reflected in a
constant value of <p9 , the average transverse momentum. However, To will
be different for different mass particles. The temperature, T, can be con-
sidered as the quasi-equilibrium condition at which the various particles
"boil of f" as the interaction volume cools. T will be greater than T, because
it will include the effect of the collective motion of the interacting gas
along the direction of the incoming nucleon. We start with a quantum- statistical

mechanical average occupation number density
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where p and m are the momentum and mass of the particies. The normalized

momentum distributions are:
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p* = longitudinal momentum,

p* = transverse momentum,

and the K's are modified Bessel functions. Starred quantities are in C.M.

system. The flux of particles is given by
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We can write
x 1/4
T = constant (Eo) (5)

which allows us to make calculations as a function of the incident energy, Eo'

For pions the interaction volume varies as

2
*
1 - * *
Vo= v 14 expl TR [1 - cos (2 <8™> - 017 (6)
o ov2r 20
where
*
N <pt> i To KZ(m/T)KS/Z(m/TO)
tan <9 > = —(f = —j’— . ¢))
<p:> 2V T Kz(m/To)KS/Z(m/T)
and
* 2 2 2

* %
<p > = <pt> 4 <p£> . (8)



I1T. USE OF PROGRAM

One must supply the following input parameters for the program:

Wi = ithie resit mass of the proton in GeV/cz,

Ef = the incident energy of the proton in GeV,

W = the rest mass of the produced particle in GeV/cz,
AL = the angle in the lab system at which the particles

are produced (in radians),

TP = the transverse temperature in GeV,

A5 = the conversion factor for the longitudinal temperature,
c = the normalizat on constant,

A = index for passes through program,

SG = the first constant for meson volume,

AK = the second constant for meson volume,

AM = +1 for fermions, -1 for bosons,

MI = the number of terms kept in the sums.

The values of the fixed parameters in the correct format are shown in Table I.
For energies E0 < 50 GeV, one should take Ml = 3 to insure accurate results
for low momentum secondaries. However, above 50 GeV, Ml = 1 is normally
acceptable. The A term should be zero (blank) except on the cards for the
last spectra wanted. Then one should use any positive floating number greater
than zero.
The required Bessel functions are generated by function subprograms.
These are generated by a series approximation method {2]. Of course, one

can easily use existing programs if it is more expedient.



If the program is to be used for incident energies greater than
1000 GeV the version given in appendix C should be used.

1f one does not want the volume variation for the pilons set



Table T
Particle To A5 C SG AK
at 1.4E-01 2.89E-01 1.6E+03 5.0E-02 1.7E-01
" 1.4E~01 2.41E-01 1.5E+03 5.0E-02 1.7E-01
K 1.15E-0F 1.92E-01 1.4E+04 - -
K 1.15E-01 1.28E-01 3.3E+04 - -
P 1.2E-01 3.01E+00 1.8E+03 - -
P 1.4E-01 1.02E-01 | 6.0E+03 - -




Appendix A

A Listing of the Fortran II Program




AT AN NN N

10
ann

903

9

901
%

57

14

15
16

21

22

THE ENLLOWMING DRPAGPAM COMPUTFS THE SPECTRA OF PARTICLFES
PRANICED TH PROTAN=PRATON COLLISIONS AT HIGH FNFRGIFS BY THE
TUO TFUPERATURF STATISTICAL MONFLe THE INPUT PARAMETERS REQUIRED
APE AS FOLLOWS
i THF RFST MASS OF THF PROTON IN GFEV/Cx(¢

A = THE TNCIDFNT FMNFRAY OF THF PROTON IN GFV

W= THFE RFQT MASS NF THF PRODUCED PARTICLF IN GEV/CH*

AL = THF ANGLF IN THF LAR SYSTFM AT WHICH THE PARTICLES ARE
PRODUCFD (TN RADIAMS)

TN = THF TRANMVYFPRSF TFAPFRATURFE IN GEV

A5 = THF CONVFRSION FACTOR FOR THE LONGITUNAL TEMPERATURE

C = THFE NORMALTZATICM CAMSTANT

A = TMDFYX FNAR PASSES THROUGH PROGRAM

& = THFE FIRAT COMGTAMT FOP MFSON VOLUME

A = THF SFCOAND CONSTANT FOR THE MESON VOLUME

AM = 41 FNOR FFR¥TOMSe =1 FOR RNOSONS

M1 = THF NUMBEPR OF TFRMS KFDT TN THFE SUMS

RFAD INPUT TAPF 5y 90Ny W1y FOs We ALs TOs ASe Cy A
FADMAT(RF10e6)

READ INPUT TAPFE 54 9039 S5Gs AKy AMe M1
FARMATI(3F1Ne6s 110)

COMPUTF THF KINFMATIC FACTORS TO CONVERT FROM LAB TO CMS (TO LAB)

Ti= FO = W)

FTOM = SOPTE( (W] + WI1)*3%2 4+ 2,0%T1#W1)
GAMMA = (T1+ W1 + W1)/FTCM

FTA = SORTF(ITIH(T] + 2e0%¥W1))/FTCM
RETA = FTA/GAMMA

COMPUTF THF PARAMFTERS FOR COMPUTATION OF CRNSS=SECTION

T = AS%ETCMXX0,25
R? = (AL*¥1R040)/3,1415926
WRITE OUTPUT TAPF 69 9019 BR2e TOe Te Cs EOy W
FOPMAT(//7720Xs 140 AMGLE IN LAR =3 FT7e395Xs 4HTN =9 FT7e395X9s3HT =
F742y 55Xy 3HC =¢ Fite3 o 55X 4LHED = F7e3s 5Xs AHW =49 FTe4//
% 20%s 12HANGLF IN CM s 5X¢ 1SHMOMFENTUM IN LAB»s 5X,
« 14HMOMFNTIM N CMy 5X9 16HCM CROSS SECTIONs 5X9s
% 1T7HLAR CROSS SFCTION/)

DL = 1400

FLL = SORTFIPL®PL + W#W)

Bl = SINF(AL)/Z{(GAMMAX*({COSF(AL) = (BETA*EL/PL)))
A? = ATANF({ARSF(R1))

IF(RT) 149 154 15

ACM = 341415926 —A2
GO TN 16
ACM = AD

PR3 = ACM#(180,N/3,1415926)

P = SORTF((PLASTINFLAL))IX%2 + (GAMMA®X2)%(PL*COHSF(AL) -
1 PFTA%FL)%%D)

IFIAK) 219 21 27

cl1 = ¢
GN TO 56
APT = (SOPTF(M%T/1e57T0T7T963)%¥RKS2(W/TYY/BK2(W/T)

APD = (SOPTF(145707963%WATO)*BKS2(W/TO))/RK2(w/TO)
AP = SNPTF(APT*APT + ARPZ2*AP2)

Al = SGESNRTF({6e?R3A1R52)

ATH = ATAMF(AP2/APT)



Cl = C%(le + AKHEXPF(=(AP®AP%(1e = COSF(2e*ATH = ACM)I%¥))
1 7(2%¥SG%SGYY /ALY

546 DY = PRCOGE(ACY)
P> = DEGIMF(ACM)
Ul = SNARTF(PI*PT + witw)
2 = SORTF(P2#ND 4+ \xlW)
-
C COMPUTF THF CROSS SECTION IN THFE CMS
r~
X = U2/70
Y = ul/7
R4 = QN
195 = NN
PO 67 T=1s M1
AT = 1
X1 = AT#*X
R4 = R4 + BKI(XTI)*AMex(1+1)
Y1 = AI*Y
67 B5 = RS + (FEXPF(=Y1)*%(1e0 + YI)RAM*¥®E(I4+1))/(AT*%*]1e5)
NCS = ClHEPHPHTETHNIPHRAENRSG
c
C COMPIITFE THF CRNSS SFCTINN IN THF LAB
-
FCM = SORTF(P#P + W#W)
CONY = (FCMEPL*DL) /(FL¥P*P)
NCSL = CONMYEDCS
WRITE NUTPUT TAPE 64 9024 R3y PLe Py DCSe NCSY,
902 FORMAT(20Xs FT7a3s 9Xs F1046e 10Xs F1l0ebs 10Xe F1l0e59 10Xs F10,65)
PL = PL + 1.00
IF(PL = FO ) 5Ts 579 S
5 ITF(A) 10y 109 4
4 CALL FXIT
END
FIINCTION RK1(X)
IF(X = 2,0) 20y 21y 21
20 S= X/?2.
T = X/3475
BKI =(160/X)¥ (X% LOGF(X/24NYEXR(Ngh + (RTABVOH0H¥THT +
1 o51490R8A0%THXL + J15NBAL4TLATHELE + (265873 AXTH*¥3 &
2 «003NIB3DATHXEIN 4+ (NON3I2H4T11%TERTIZ2) 4+ 14 +
2 415443144 %S%ES ~ (QT2TRSTORGH¥, = G1R15ABTO*GHNE =
4 401919402%S5%%8 = 400110404%S%¥%10 = 00004686%5%%12)
RETURN
21 S = De/¥X
BX1 = EXPF(=X)*(1e0/SORTF(X))1%(1625331414 4+ ,23498619%5 -~
1 aN3A55620%SH#S + (01504268%5%%3 = J00T7BO3ISIXSH%LH +
: 2 «00325614%#5%%5 ~ J00068245%5%%6)
RETURM
FND
FUMCTION RIO(X)
T = )(/1.75

RIO = 140 + 345156229%T%#T 4+ 3,0R99424%T**¥4 +
1 1e20KTL0DRTHRRA 4 (P2ASOTII2RTERR + (036076R*T%10 +
2 «NNLG5B13#THR]D
RETIRN
L)
FUNCTTON PvO(X)
IF(X = 2¢N) 1004 1N1, 1N}
100 R = % /240
BKN = =LOGF(R)*BIN(X) = 0457721566 + 04422TAK20%R*R +
1 23069756 %RXXY, 4+ J034B8RSQXR*%H + (O0267A°R%Raw8 +




*

101

72 «NNNINTOHRXXTIN + 400000 TL%RER]2

PETIIDM

a o= DeN /X

RYN = (FXPF(=X)/SORTF(X))I* (125331414 = 0,07TR22358#S +
1 ¢NP1RORAA%SER D= q01DQ2446%5%%3 + J0058TRAIS %%l -

? #NOPRIGAXSESS & J0D0053208%6%%6)

PETURN

AN

FHIMCT TNAN 8K D (X))

av 2 = (247/X)%RK1(X) + BKO(X)

DCTHINDM

Fan

FHMCTINAN RKGD 1Y)

RUR? = SORTF(164707963/X)*EXPF(=X)*(1e+3e/X+34/7({X%X))
RETHON

Fan

NATA



Appendix B

A Listing of the Fortran IV Program



TIPETC MATN

aNaNe!

aNa¥a!

aNaNaVaVolaYaNe oo Ra e Ea FaNaNa Na e N !

1N
20n

9013

9

901

57

14
15
16
21

2?2

THE FALLOWING PROCRAM COMPUTES THE SPECTRA OF PARTICLES
PRANUCED IN PROTON=PROTON COLLISIONS AT HIGH FNERGIES BY THE
THO TRFMPIRATURE STATISTICAL MODELe THE INPUT PARAMETERS REQUIRED
ARE AS FOLIOWS
wq THE REST MASS NOF THF PROTON IN GFV/C*(
THF INCIDENT FNFRGY OF THFE PROTON IN nFV
THFE REST MASS OF THF PRODUCED PARTICLF IN GFv/C#C
AL THE ANGLF TN THFE LAP SYSTFM AT WHICH THE PARTICLFS ARF
PROADUCFD (IN PADTANS)

n
D
nounounn

TA = THF  TRANVFRSF TFMPFRATURF IN GEV

AS = THE CONVPRGION TACTOR FOR THE LONGITUDAL TEMPERATURE
C = THF NORMALIZATION CONSTANT

A= INPFX FOR PASSFS THROUGH PROGRAM

SG = THE FIRST CONSTANT FOR MESON VOLUME

A¥ = THF SECOND CONSTANT FOR THE MESON VOLUME

AM = +1 FOR FFRMIONSs -1 FOR BOSONS

M1 = THF NUMRFR OF TERMS KEPT IN THE SUMS

REAN(S5,900) W1y FOs Wy ALs TOs ASs Cs A
FARPMAT(RF1N46)

READ(54003) SGs AKs AMs M1
FARMAT(3F1Ne6s 110)

COMPUTF THE KINEMATIC FACTORS TO CONVERT FROM LAB TO CMS (TO LAB)

T1= FO = W1

FTCM = SORT((24*W1)##D + 24%#T1*W1l)
GAMMA = (T1+ W1 + W1)/ETCM

FTA = SORT(TIH(T]1 + 2*W1))/FTCM
RETA = FTA/GAMMA

COMPUTF THF PARAMFTFRS FOR COMPUTATION OF CRNSS=SECTION

T = ASRFTCMEX0,25

R? = (AL*¥180e0)/3.1415926

MRTTF(6/s9N1) R2y TNy Ty Cy FOy W

FORMAT(//7/720X s 14HANGLE IN LAB =y FT7e395Xs 4HTO =9 FTe395Xe3HT =,

T FT7e3s 5Xs 3HC =5 F8e3 9 5Xe 4HEO =9 FT7e39e 5Xy 3HW =9 FTe4//

20Xe 12HAMGLE IN CM o 5Xs 15HMOMENTUM IN LABs SXo

® 14HMOMENTUM IN Ct sy 5Xs 16HCM CROSS SECTIONs 55X

17HLAR CROSS SFCTION/)

PL = 100

FIL = SARTH{PL*PL + WHW)

R1 = SIN(AL)YZ (GAMMAX(COSIALY - (RETA*EL/PL)Y Y)Y
A2 = ATAN(ARS(R1))

TE(RT) 14y 15, 15

ACM = 3,1415976 —A2

GO TO 16

ACM = AD

B3 = ACM*(180,40/3.1415926)

P = SQRT((PL*SINCAL))I**2 + (GAMMAX%2)%(PL*COS(AL) = BETAXEL)*#2)
IF(AK)Y 21y 21y 2?2

C1 = C
GN TN 56
APT = (SORT(W%T/1457NT7963) *BKS2(W/T))/BK2(W/T)

AP? = (SNRT(1e457079632WXTO)XRKE52(W/TO))/BK2(W/TO)

AD = SORT(AP1#AP] + AP2*AP2)

ATH = ATAN(AP2/AP1)

Cl = C#(le + AK¥EXP(=~(AP*AP% (14 = COS(2.%ATH = ACM))%%2)



1 /7(74#50G%GR)Y) /(55143093800 )
56 P11 PHrCOSACHM)

P> PRGIN(ACH)

n SARTIPI®P] + k)

) SORT(PIEDPD + ui%yl)

[N T | 1 ]

C COMPUTF THF CROSS SFECTINM T THE Creq

R4+ BKI(XI)¥AMEX(T4+1)

AT*Y

67 RS = B5 + (FXP(=Y1)#(1e + Y1)¥AME*¥(T+1))/(AT%*%]1e5)
NCS = C1#PAP*TxT*D#R4*RA5

Bo]
o
[ I NS T S S 1 ]

BEA}

COMPUTF THF CRNSS SFCTION TM THFE LAR

FCM = SOART(P*D 4+ witw)
CONV (ECMAPLXPL)Y /(FL*P*DP)
NCSL CONVA#DCS
UDTITF(649N2) R34y PLy Py NCSy DCSL
907 FORMAT(20Xs FT7a3s 9X9 F106As 17Xy F104hy 10Xy 1065 10Xe Fl248)
PL = PL + 1400
IF(PL =« FO ) 579 579 5
5 TF(AY 10y 104 4
4 RETUPN
FMD
<IRFTC 10
FUNCTION RIO({X)
IF(X= 3475) 34 34 4
3T = X/3475
RIO = 160 4 3¢5156229#T*T + 334N80424%TH%4 +
1 16206T49P#HTHRE + 2459 T732#TH¥R + 40360T68*Tx%10 +
7 «00458713%#T%%12
RETUPM
4 T = 3475/X
BIN = (FXP(XY/SORT(X))®¥{(N430804278 4+ 0eN1328K502%T +
T NeNN?225310%THT = D¢ON1HTHASATHRET 4+ 0,0N01A29 14T %%,
T e NegN205TTOGCHTEXS 4+ NgN2AIRBITXTH#24H
T =NgNTRLTAIAXTRRT 4 NgNN3IAIATTHTARRY
PETURN
END
<IRFETC ¥O
FUMCTTION RKO(X)
IF(X = 2.0) 100y 101y 101
100 R = X/240
BKN = «=ALOG(RI*BIO(X) = 0657721566 + 04422780 20%R%¥R +
1 «23069756%R#xYy + JO3UARBSIXR®*E + (00267638 %XR2¥] &
2 ¢0ND0INTHARXXETIO + H40000074%R¥%1]1?
CPETURN
101 5 = 140/X
AKO = FXP{=X)*SORT(S)*(1e2533141372 = 0415464410143 5
T 4+£040881112782%¥5%#S =04,0913909546%S#%3
T +06134L459622R%¥SEX, =Ng2290RSOI2RRSHRS
S+N¢3T7Q2400T30RCH* A = NgBPHTI?TTIFIHGERT)
RETURM



N
TinrTe v

COMETIOAN BT {X)

TFR(Y = 2e7) 20y 21 21

TN = Y /D,

T = V73,75

NV = (1o/X)H(XFALOG(SY XXX 45 + 2BTRGOSOLXTXT +

1 «RT4ORRAAKTHNL + 15083403 4#T*#A + 402658733 T%%8 +

2 «0N3NTB[AZATEXTIN + 4O0N32411XTH*12) + le +

7 G 1SALATALRSHS = (ATPTRSTORSXEL = 418156B79*S2x6 -

b #aNIONVLODRSHERR = (DNTINLOLXSHHLD = 4DDNDLHE86%5¥*]D)

DETHDM

21 S.= 24/X

AY 1 = FXP(=X)#¥(1e/SORT(X)I)*¥(1425331414 + 42340R619%S -

1 «N3655R20%#S*S + ¢N1S5NG2AB#GH%EZ = JO00TRNISIXSR L +

2 «NN3D25K14%5%¥%¥5 = (ONNAB24S*SHXEK)

DETUON

£an
SINFEYC K2

FUNCT ION AK2(X)

ary = (2.N0/X)*¥RK1(X) + BKO(X)

RETIRNM

FAan
TIRETC ¥52

FIMCTINN RK52(X)

AKH? = (162533141 FEXP(=X)*({1e+36/X+3e/(X%X)))/SART(X)

RETURN

FND
TDATA



Appendix C

A Listing of the Program for Energies Greater than 1000 GeV



SINETC MATH

~
- THE E01LOWMING PROGRAM COMPUTES THE SPECTRA OF PARTICLES

c DOANIICEN TN PRATAMNSPRATAM CALLTISTONS AT HIGH FNERGIFES BY THE

< Ty TEMDERATURE SYATISTICAL MODFEL e THE INPUT PARAMETERS REQUIRED
' APE AS FOLLOWS

n ST = THFE RFST MASS OF THE PROTON IN GEV/Cx(¢

C o= THE OIMCIDENT FNFRGY OF THE PROTON IN nAFV

C - = THF REST MASS OF THE PRODUCED PARTICLF IN GEV/C*C

C M. = THF ANGLE IN THE LAB SYSTEM AT WHICH THE PARTICLFS ARFE
C PRODUCFED (TN RADTIANS)

c TN = THF TRANMVERSF TEMPFRATURF IN GFV

C A5 = THE COMVERSTON FACTOR FOR THE LONGITUNAL TEMPTRATURE

C . = THE NORMALTZATION CONSTANT

c A = [MRFEX FOR PASSFS THROUIGH PROGRAM

C SG = THE FIRST CONSTANT FOR MFSNON VOLUME

C A¥ = THFE SFCOMD CANSTANT FOR THE MESON VOLUME

c AM = 41 FOR FFRMIONSs =1 FOR BOSONS

C PC = THE LOWEST MOMENTUM OF PRODUCED PARTICLE IN GFv/C

C M] = THE NUMRER OF TERMS KFPT IN THE SUMS

C

C THIS VFRSION IS FOR INCIDENT ENERGIES GREATER THAN 1000 GEV

C

10 RFAD(54900) W1y FOs We AlLs TOs AS5s Co A
9NN FNAPMAT(RF1046)
PEAN(54303) SGy AKs AMy PCy M)
9N3 FARMAT(4F1N6y 110)

C
C COMPYUTF THE KINEMATIC FACTORS TO CONVERT FROM LAB TO CMS (TO LAB)
C

Tl= FO = W]}

FTCM = SOPRT{(D4*WI)#%#D + D¢%T1%#W1)

GAMMA = (T1+ W1 + W1)/ETCM

FTA = SORTHTIH(TL 4+ 2.*¥W1)}/ETCM

RETA = ETA/GAMMA
C COMPUTF THE PARAMETERS FOR COMPUTATION OF CRNASS=SECTION
C
q

T = AS#FTCM®%0 425
9 82 = (AL*¥180e0)/34.1415926

MDTITF(Ke901) TOye Te Cs EDy W

901 FORMATI(///20Xs 4HTO =9 F104l4s SXs 3HT =9 F10e49 5Xs 3HC =9 F1lO0sb,

T 65Xy GHFO =49 F14e79e 5Xs 3HW =9 F1044/7/

S 20Xy 15HMOMENTUM IN LABRs 10X :

T 14HMOMENTUM IN Ch s 10Xs 16HCM CROSS SECTIONs 10X,

% 17HLAR CROSS SECTION/)

PL = PC
57 FL = SNPTIPL*PL + W*W)

IF(AK) 219 21y 22
21 €1 = C

6N TN 56
22 AP] = (SORT(WXT/145707963)%¥RK52(W/T))/BK2(W/T)

APD = (SORT(165707963%WX*TO)*BKS2(W/TO))/BK2{W/TO)

AP = SORT(AP1I%*AP]1 + AP2¥AP2)

ATH = ATAM{AP? /AP1)

Cl = C#(1le + AKXFXP(=(AP%*AP%#(1e = COS(24%ATH = ACM))%%2)

1 7(24%#5G%5G))/(S56%43993899))
56 P1 (PL*COSIAL)Y) /(2 *GAMMA)

P> PLESTMOAL)Y

P = SORT(P1%¥P1 + P2%P2)

U1 = SORT(P1*P1 + W*W)



1A e S TP 2ER Y 3 EURRITS
C COMPHTF THF CRNSS AFCTINMN T2 THFE Mg

H2/70
/T
Ne
NeN
N 67 T=1y M1
I
AT#X
R4 + ABKIIXL)*AMRx(T4])
AT*Y
67 RS RE 4+ (FXP({=Y1)%(1e + YII)XAMEEX(T+]))/(ATX%]1.5)
NCS = C1*¥P*PXTARTRUPXBRAXRSG

D3 <X

SLEE o
won

nou

prl
>
LI L T S | IO 1

COMPUTF THF CROSS SFCTION IN THF LAR

NN

FCM = SORT(P*P + Wiy)
CONY = (ECUM*PL%P{ ) /(EL*PXP)
NCSL = CONVY#DCS
WOTTF(6+9N2) PLe Py DCSe DCSL
90?2 FORMAT(20Xye 1PF1lb4eTse 10Xs 1PF14e7s 10Xe 1PF14479 10Xe 1PFl4a7)
PL = PL + PC ,
IF(PL = 104%PC) 57 304 130
30 PC = 104%PC
PL = PC
IF(PC = EOQO) 579 59 5
5 IF(A) 109 10y 4
4 RFETURNM
FND
SIRFTC 10
FUNCTION BI10(X)
IF({X= 3475) 39 39 &
3T = X/3675
BIND = 160 4+ 345156220%T%*T 4+ 340890424 %Tx%4 +
1 1e?0ATHADRTH®E + (2859737 %THER 4+ (03ANTERAXT%%10 +
? «DD4LOHRTIIRTHX]D »
PETUPN
4 T = 3475/X% _
RIND = (EXP(XY/SORTIXYI)IX (063989472728 + NeN13285002#T +
% 0e0N225319%T#T ~ 0400157565%T##3 + 0400916281 %T#%/4
T = NegN?2057706%T*%*5 + 0e02636553T#T %24
T =NgN164TEIFXTHET 4+ 04N039237T7TH#TH*8)
RETURN
FAD
SIRETC KO
FUMCTION RKO(X)
TF(X = 240) 100, 101, 101
1NN N = X/2,0
N = =ALOGIRYIAZBIN(X) — NeBTT21566 + D44722TBL20%¥R¥R +
1T o P3NAOTOERRERL + (NALABARBOUNEIEAL 4+ JNNPK2690%R%28 +
2 JONNINTOAPHETIN + (NANONNTAEPHEX] D
DETHION
101 5 = 140/X
YN = FXP(=X)%*SNRT{S)I*#{162533141373 = 0415666418163 5
T +0eNDBRITIDTARPRSGH:, =0,0913909546%S#%3
T+ ALLEVBE2I2ARGHRL, =g 2299850378 %SK%5
C1Ne2TAPLONTINRECHRL = NgH24TP2TT331%5%2T)
RETIHPM
FND




»

“IPETC v
FEUMOTION KT (X)
IF(X = 20} 209 219 21
20 S= X/7

T = X/2a75

AV = {(1e/X)HIX*ALOGISY* X¥ (45 + ¢8T7890594%THT +
1 o514O0BRAATERL + (¢ 150RGIALXTHRE + 4026658733 HTx*8 +
7 «0NANTEIIATEHRTIO + 40003241 1%TE*12) + 14 +
Y G 1B84463144%S,S = JHT?7TRSTO%GHH, = 41B1568T79%5%%6 -

«NT1OT10L02%#G# %R = 4001104043 G8#¥ 10 = JO0NNGAHABEHSH*%]2)

DETLHRN

21 & = 24/X
RK1 = EXP{=X)%#(16/SORT(X))%(1e25331414 + ¢2340R619%5 -

1 sN36HBEPN*HS¥S + 401504268%5%%3 = 00780353 85x%4 +

? #aNN3APEEHTLXSHRE — JONNRBI45%S*%6)

RETURN

FAN
$IRFTC 4«2

FHUNCTION RK2(X)

B2 = (240/X)¥RCI(X) + BKO(X)

RETURN

=Ny
SIRFTC ¥5?

EHMCTION AKS2(X)
RYGE? = (142533141 ¥EXP(=X)*(1e43e/X+3e/(X*%X))})/SQRT(X)
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RETURN
FND
TDATA



